The roles of two myostatins and immune effects after inhibition in Qi river crucian carp (Carassius auratus).
Myostatin, through type I receptor (kinase 4, 5, ALK4/5), functions to participate in the immune system and negatively regulate muscle growth in mammals. However, the role of myostatin (mstn) in the immune system of teleosts is largely unknown. In a previous study, we cloned the mstn1 cDNA encoding myostatin in Qi river crucian carp (Carassius auratus). In the present study, we have cloned mstn2 cDNA, which was characterized and analyzed together with mstn1. Tissue distribution analysis showed that both mstn genes are expressed in numerous tissues, with mstn1 dominantly expressed in the muscle and brain, whereas mstn2 is mainly expressed in the brain. During embryogenesis, mstn1 and mstn2 exhibit different expression patterns. Both mstn1 and mstn2 expression increased stepwise in the brain at different developmental stages. Furthermore, both genes are differentially regulated during different periods of fasting/re-feeding. Following the exposure of C. auratus to polyI:C, lipopolysaccharide (LPS), and Aeromonas hydrophila, both genes were upregulated in different tissues, which indicated that they might be involved in the immune response against pathogenic invasion. Blocking the Mstn signal pathway with SB-431542 (a chemical inhibitor of ALK4/5) resulted in significantly increased body length and weight. However, the mortality of SB-431542-treated fish was higher after A. hydrophila challenge. Moreover, decreased expression of lysozymes (lyz), complement component 3 (c3), β-defensin 3 (defb3), and interferon γ (ifnγ) were exhibited in treated fish, compared with the controls. Furthermore, the expression of nf-κb1, three pro-inflammatory cytokines (il1β, il6, and tnfα), and inflammatory cytokines (il8 and il10) were significantly increased in both the SB-431542-treated group and the control after A. hydrophila infection, suggesting that the NF-κB pathway was not suppressed in the SB-431542-treated fish. Taken together, our data suggest that both mstn1 and mstn2 play important roles in early body development, muscle growth, and the immune system by acting downstream of the NF-κB signal pathway.